Introduction
T HE DISCUSSION OF business models was started in late 1990s when the dotcom bubble was about to mature. It was a common understanding that internet would make existing businesses or even the economic theories obsolete (Osterwalder, 2004) and there would be a new array of theories and concepts related to internet business. The academic research in the field of business model concepts is developing and a myriad of concepts, definitions, ontologies and frameworks have been added since that time. But still there is a lack of a proper theory for business models concept as reported by Lambert (2006) . She has provided a schematic framework of progression of research in the field of business models in a period from 1998 to 2007. The term business model was first explained by Paul Timmers in late 90's as a pure business concept explaining the logic of doing business for a firm (Pateli and Giaglis, 2004) . According to Timmers (1998) , 'a business model can be defined as architecture for the product, service and information flows, including a description of various business actors and their roles and a description of potential benefits for various business actors and a description of sources of revenues'. Timmers reviewed the terminology in the context of B2B scenarios, and therefore, it established the concept of inter-networking among various actors in a value chain and flow of information, products and services to leverage potential benefits. Later various authors defined the business model concept in the context of different characteristics e.g. Weill and Vitale (2001) have explained business model as a tool for relationship among actors; Linder and Cantrell (2000) described change in business models; Gordijn and Akkermans (2002) offered the concept of the e3 value model; Osterwalder, et al (2005) propagated a business model ontology, depicting relationships and dependencies of business elements in the framework of balance score card; and Tapscott (2006) worked on business model concepts with flexible boundaries in collaborating environments and business webs.
In this paper, we will initiate a debate on two assumptions: 1) knowledge related functions are core elements to effectively manage knowledge: and 2) a business model concept has a direct causal relation with knowledge management. This multi-theory debate intends to lead the phenomenon of business model to the notion of 'Open Business Model'. Since knowledge management could have a potential relation with the business model concept, we further intend to fill a theoretical gap between two domains, which is otherwise an untested area so far in the field of E-Commerce. The paper is divided into two parts; the first part consists of a proposed modified definition of business models, describing some of THE INTERNATIONAL JOURNAL OF KNOWLEDGE, CULTURE AND CHANGE MANAGEMENT, VOLUME 8, NUMBER 5, 2008 http://www. Management-Journal.com, ISSN 1447-9524 the main characteristics of business model with a historical overview of this concept, whereas the second part explains the need to define knowledge related functions, for which we will use the term 'Knowledge Repository'. The term 'knowledge repository' is normally used by Artificial Intelligence (AI) experts. We will try to generalize this terminology in a business organization domain. At the end, we will conclude our paper with potential benefits and future directions to be established by the current research in the domain of business models and knowledge management.
A Unified Approach to the Concept of a Business Model
Substantial research has been going on in the field of business models. However the field is relatively young and no unified theory has yet emerged as reported by Lambart (2006) . Various attempts have been made resulting in myriads of conceptualizations in the context of specific problem solving domains (Porter, 2001; Lambert, 2006) . In this paper, we will try to establish a link between business model concept and knowledge management, a probable relationship, which needs to be explored in order to reach some common grounds to build a theory for business models. Initially we can see two main tracks of defining business models, the one with a simple definition of doing business and the second with conceptualization of a framework to reduce complexity to an understandable level (Osterwalder et al., 2005) . First we offer a modified definition of the business model concept based on various characteristics and then will discuss the need to propose this modified definition. However it is important to mention here that our modified definition is primarily based on the Timmers definition. "A business model is an articulate structure for sharing products, services, resources, assets and knowledge flow among interacting partners (including external and internal customers, consumers, competitors and the environment) in order to exchange potential benefits from specific resources of revenue with the capability of flexible boundaries".
This definition provides a unified approach towards defining a business model concept keeping in view three important characteristics of an organization i.e. 1) an articulated structure for creating value, 2) the exchange of value and 3) the capability of change. The motivation to propose a modified definition emerged due to lack of availability of these characteristics in a single definition. The above definition suggests that business models should have an architecture for sharing flow of product, service and knowledge among participating actors, describing various business actors and their role as explained by Timmers (1998) . A business model concept should provide a framework for interaction between these business actors including customers, consumers, stakeholders, suppliers and competitors as propagated by Weill and Vitale (2001) in their definition. The business model concept should also have the capability of changing the route of flow of products, knowledge and resources with the passage of time due to factors like business strategies, environmental forces, customers' requirements, consumers' preferences and competitors. Such business models should quickly respond to environmental stimuli created by changes in the environment through flexible boundaries. The mechanism of this response can be developed by leveraging new innovative ideas (Tapscott, 2006) . The response is strategically developed by the organization like strategic alliances, partnerships, mergers & acquisitions, spinoffs etc. The business model should also utilize key assets, resources, information (present not only in the company's own business but also in other companies' businesses (Chesbrough, 2006) ) and position of the company in a value chain.
Articulated Structure
Our proposed definition suggests that a business model is a conceptual model, i.e. a formal description with a specific structure to create value proposition, identify a market segment and define the structure of the value chain. It provides a framework to support the implementation of strategies. This framework also provides opportunities for an organization to shape its strategies and create core competencies. Some researchers like Gordijn and Akkermans (2002) have emphasized this characteristic of business models in order to specify value exchange process and add effects of visibility which helps participants to manipulate their business models visually.
Capability of Interaction with Other Businesses
The conceptual structure of a business model may help to identify the process of value exchange among interacting partners. The conceptual structure may also identify which partner receives what value as in case of the e3 Value model (Gordijn and Akkermans, 2002) . Since the business model concept has been used as a tool for identifying the relationship among partners (Weill and Vitale, 2001 ) in a value chain, this relationship should be developed by interaction among partners. This interaction then facilitates the flow of value (and knowledge) inside and outside of an organization (Chesbrough, 2006) . Later on, we will discuss that knowledge is a primary resource underlying the value creation process. It may lead us to assume that the business model concept can provide a potential link with the knowledge THE INTERNATIONAL JOURNAL OF KNOWLEDGE, CULTURE AND CHANGE MANAGEMENT, VOLUME 8 management domain as knowledge generation is an essential knowledge management activity (Davenport and Prusak, 2000) 
Capability to Change
Another characteristic is the capability of changing boundaries, i.e. its navigational property which helps managers to steer their business in uncertain conditions for future viability. A business model describes the pattern of interaction and scalability properties (Tapscott, 2006) . Since an organization shares the value and the knowledge in a value chain, it can change the pattern of interaction with partners and can establish virtual structure (scalability) in order to maximize benefits of value and knowledge. Outsourcing and offshore strategies are best employed with the aid of this characteristic.
Knowledge Related Functions
One objective of this paper is to conceptualize the knowledge related functions into some kind of hierarchical structure which may provide a logical basis of sharing and understanding the creation and flow of knowledge among interacting participants in an economic exchange process. As we have already proposed a modified definition of a business model, we will now propose another conceptual framework for linking the concept of business model with knowledge management. The purpose of this discussion is to create a conceptual hierarchy of knowledge based functions being performed in any organization. Since each organization is comprised of its own specific functions and processes, this conceptual hierarchy will help us to assume that each organization is comprised of various knowledge related functions, a function being the result of a process of value creation.
Conceptual Decomposition of Organization into Processes and Activities
Business models are established on the foundations of strategic planning and business processes which help managers to formulate strategies to achieve competitive advantage over the rivals (Chesbrough and Rosenbloom, 2002) . In the last two decades of 20 th Century, the concept of a knowledge based view of the firm has proved attractive to the strategy and knowledge experts as an alternate to the product based view or competitive advantage of the firm (Sveiby, 2001) .
The knowledge based view of the firm provides validated perspectives to analyze the firm in terms of integrated processes for superior firm performance (Emery, 2002) . We can decompose an organization up to an atomic level of activity conceptually. This conceptual decomposition disintegrates processes and functions into activities and tasks which help to identify the source of knowledge located within an organization. According to this decomposition, organizations define themselves into different departments such as purchasing, product development etc. These departments are responsible for a specific business function. A business function is performed by group of logically connected tasks performed together in some logical sequence to accomplish an objective or deliver a business product (Morgan Madison Vocabulary, 2008) . A function can also be defined as a group of related activities and/or projects for which an organizational unit is responsible, that is part of process or often known as a sub-process within a process (Bureau of Justice Assistance Glossary, 2008). Organizations often divide themselves into functional units, such as purchasing, product development, order fulfilment etc. (U.S Gov. Accountability Office Glossary, 2008) . Therefore, each function of an organisation may be broken down into a number of 'activities', which are part of a single process or sub-processes of different processes. The following diagram represents the conceptual decomposition of an organization up to process level. Figure 1 represents the composition of an organization's departments up to the level of processes which create value. The processes are composed of value creating activities, either performed by man or machine or both. These activities are building blocks of a process which incorporates specific information about that process. This information is further extended into knowledge by a combination of framed experiences of human being, values, contextual information (of specific process) and expert insight providing a framework for evaluating and incorporating new experiences and information' (Samaddar and Priestley, 2005) .
The definition of function suggests that it is a set of related activities and we also explain that activities are building blocks of a process, thus we can propose that organizations are composed of functions based upon value creation processes. Since knowledge is the 'primary resource underlying new value creation' (Felin and Herstely, 2007) , this may lead us to propose that these functions are related to knowledge. Let's illustrate this proposition with the help of an example. As we have already discussed how organizations often divide themselves into functional units, we will take an example of a product development department. This department is responsible for developing a new product which is its main function in the light of the definition provided on the internet (www.wordnet.princeton.edu). The process of new product development is composed of various subprocesses and activities. We list down some of the sub-processes for new product development process and explain a relationship between interdepartmental processes and their functions during this process. The new product development process includes subprocesses like:
Sub-process 1: Allocation for funds for new product development Sub-process 2: Design product Sub-process 3: Prototype testing Sub-process 4: Production of new product Sub-process 5: Launch new product in the market In order to explain the relationship of process and function, let us review the example of prototype testing graphically.
THE INTERNATIONAL JOURNAL OF KNOWLEDGE, CULTURE AND CHANGE MANAGEMENT, VOLUME 8 The solid lines in Figure 2 represent processes, subprocesses and their flow/connectivity, whereas the broken lines show specific activities or their flow within or in between sub-processes. New product development department is a functional unit of a manufacturing organization to perform various functions during new product development process. These functions are performed by developing new products according to customers' requirements.
A new product development process is composed of various activities and sub-processes like:
• Information received from the finance department about availability of financial resources for new product development, • Sending a request to the design department for developing new designs, • Forwarding information to the marketing department to test the prototype of new product, • Receiving input from the marketing department about results of prototype testing, • Forwarding newly developed product samples to the production department for manufacturing.
We can observe that most of these activities are associated with the exchange of knowledge within different departments of this manufacturing organization. For example, the product development department receives input from marketing department on prototype testing. In the light of the information received from the marketing department, product development department adjusts the prototype according to revised customers' preferences and requirements, analysed during prototype testing. These revised customer preferences and requirements were analysed by the marketing department during the prototype testing process. Now the function of the product development department is to incorporate these requirements into existing prototype. This initiates another sub-process of developing a new prototype which is further tested and confirmed from selected group of customers. In this way, the function of the product development department is modified as new knowledge is received from the marketing department (source) to perform a new set of activities. This shows us that the function can be modified or changed by addition of new knowledge from different resources. Therefore, we can suggest that a function is a set of elements which has a direct relationship with knowledge. In the above example, function of 'Prototype Development' is composed of connected activities and sub-processes of marketing and product development department. This function can be modified into 'incorporate changes in the prototype' if new knowledge is added from another source (marketing department in this case). If no new knowledge was received on prototype testing by the new product development (NPD) department, its function of prototype development will continue till sub-process 3 is completed. Now the focus of activities will be shifted to the next subprocess 4, i.e. production of new product. The above example shows that a function can be part of different processes or sub-processes (when activities of different organizational departments are connected) in order to achieve the objective. Since the main objective of an organization is value creation, the function then can be assumed as part of value creation process. As we know that knowledge is the primary resource underlying value creation process, we can assume that knowledge has a direct relationship with function (Felin and Herstely, 2007) .
Since processes are key to innovation in terms of business engineering (Österle, 1995) , therefore, this conceptual model of knowledge related functions 11 ROZEIA MUSTAFA, HANNES WERTHNER can help us to understand organizational development processes in terms of knowledge.
Brief Literature Review for the Term 'Knowledge Repository'
The term 'knowledge repository' has been used in the recent literature for sometime, particularly in the field of 'Artificial Intelligence'. Liebowitz and Beckman (1998) have defined Knowledge repository as an "on-line computer-based store house of expertise, knowledge, experiences, and documentation about a particular domain of expertise. In creating a knowledge repository, knowledge is collected, summarized, and integrated across sources". Dingsøyr & Røyrvik (2003) have explained this term as "Experience bases" or "Corporate Memories".
Rowley (2000) has well expressed the concept of 'knowledge repositories' in the form of documented, explicit knowledge contained by academic institutes or universities and availability of this knowledge to associated business firms. She also raised the question of using the terminology 'repository' for such institutes. She propagated that these universities participate in the wider knowledge creation process which leads to the creation of knowledge repositories that foster the future generation research by researchers. Since these higher education institutes are sometimes funded or strengthened by big companies to accelerate research and innovation in their particular field of interest (Chesbrough, 2006) , these knowledge repositories have strong links with these organizations which impart a very important role in knowledge creation and transfer. This term is analogous to the 'organizational memory' but wider in its scope, as it covers all the organizational components from information systems to its employees. Organizational memories (OM) have the properties of learning, remembering and talking based on the domain of sociological as well as psychological perspectives (Bannon and Kuutti, 1996) . These organizational memories are conceptualized on the basis of human computer interaction and 'cooperative work' for the computer supported cooperative work community. OM is a concept discussing the procedures how organizations use and maintain knowledge in various forms.
Definition of Knowledge Repository
Based on the above explanation of knowledge related functions and literature review, we will now propose a modified definition of knowledge repository: "The knowledge repository can be defined as a site (physical or virtual e.g. a domain on the world wide web), location (knowledge store like library, document storage room), computer, an entity or an organization to store, reside or locate knowledge for its reuse or redistribution over a network of actors (involved in exchange of knowledge) through different channels".
As the definition suggests, an organization could be assumed as a storage house for knowledge, as a strategic asset with the particular emphasis on creation, learning and distribution over a wide network of actors participating in value creation processes. Knowledge is the term used for aggregate bits of information or data 'further extended into knowledge by a combination of framed experiences of human beings, values, contextual information (of specific process) and expert insight providing a framework for evaluating and incorporating new experiences and information' (Samaddar and Priestley, 2005) . Therefore, we may infer that it could be any kind of knowledge like tacit & explicit (Polanyi, 1966) , (what), procedural (how) or causal (why) (Zack, 1999) or general (in broad context) or specific (in narrow context) (Gallupe, 2001) . Similarly, taking repository in general terms, it should not be limited only to hardware like servers, computers and networks. According to the basic definition, anything which stores some kind of knowledge can be termed as a knowledge repository, from a server to a human being to an organization. Therefore, the term may be used at micro level with only one repository to store a single type of knowledge or at macro level i.e. in terms of organization which may be assumed mega-repositories with a combination of various sub-repositories in the form of computers, hardware, servers, networks and the employees. A simple example of knowledge repository could be a single cell as it contained all of its functional information in the form of genes located centrally in its nucleus. Similarly, a human being may also be an analogue to a knowledge repository on account of his/her unique intelligence and excellently developed memory cells to retain knowledge (tacit) for a long time. A combination of hardware and software specifically designed to store knowledge and information is a very common example in database management. Similarly if we observe the basic definition of knowledge repository, an organization or a firm can also be termed as knowledge repository due to its characteristics of a combination of hardware, software, networks and employees retaining all kind of knowledge.
Hierarchical Structure of Knowledge Repository
In figure 3 the proposed model of a knowledge repository depicts three layers, namely the strategic layer, the business model layer and the business process model layer (see figure 3) . Each layer is composed THE INTERNATIONAL JOURNAL OF KNOWLEDGE, CULTURE AND CHANGE MANAGEMENT, VOLUME 8 of different knowledge related functions conceptually performed by the organizations. The knowledge related functions are stacked together in a hierarchical level, showing the order of granularity and scope.
Functions of wider scope with number of connected processes are grouped within the strategic layer; where as functions composed of single processes are grouped at business process model layer. 
Strategic Layer
The top layer consists of strategic planning including vision, mission, goals and objectives. This layer involves 'strategic planning' and 'directing' functions of management. The organization defines its strategy, sets directions and makes decisions to allocate resources to pursue the strategy. Strategy is the plan of top management to attain outcomes consistent with the company's 'goals & objectives (mission).' Strategy is a prediction about what the market, customer and competitors 'will do' in future and how that will change depending upon the 'actions' a company takes. Strategy is a steering guideline to transform 'goals' and 'objectives' into 'actions (results) '. Strategy has particular characteristics of an 'if-then' (condition-consequences) nature; therefore it can be 'redesigned' if objectives are not achieved. This layer approaches the problem with the connotation of 'WHY'. For example, in the above example of a manufacturing organization, it is decided that consumers should be included in the new product development process. For this purpose, a marketing department will contact a pre-selected group of consumers who will participate in the prototype testing process. Since participation of consumers in a new product development process is a strategic decision and heads of different departments of organization are responsible to evaluate this decision, the function of evaluating this decision can be categorized in the strategic layer of knowledge repository. This evaluation process will be composed of inputs and knowledge received from connected activities and subprocesses from different departments of the organization.
Business Model Layer
The middle layer of knowledge repository is the business model layer. This layer acts like a bridge to match up the strategic planning with business processes. This is the layer which provides a framework for aligning business processes with organizational vision, mission and strategies. The business model framework, as described in general, is a translation of strategies into actions to achieve specific objectives and goals. Business models address the specific problem in the connotation of 'WHAT'. Business models are the dynamic frameworks which provide support for the strategic implementation of vision and mission of the organization. The dynamic nature of this framework provides opportunities to re-design strategies at strategic layer. Business models are based on value, resources or networks; depending upon the nature of the organization, its value chain, the market it serves and target customers. As described previously, business models provide a conceptual framework to an organization to support its business processes. Continuing with the previous example of a manufacturing organization, the organization develops new products at its own premises. This function is the core competency of this manufacturing organization. However, external customers are included in this process for prototype testing in order to incorporate true needs of the target consumers. The framework which provides opportunity to a group of consumers to be a part of the new product development process is conceptually 13 ROZEIA MUSTAFA, HANNES WERTHNER being provided by the business model. If the organization decides that it will test its prototype in house without a group of target consumer representatives, then the conceptual framework of this organization will be different and the group of consumers will not participate in the organizations processes. This decision is facilitated by the inputs from the marketing department and the product development department. This shows that the business model layer provides a framework to translate strategies into actions in order to create value.
Business Process Layer
The lowest layer constitutes the basic business processes. This layer specifically deals with the creation of generic value which is then further modified with value added by upper two layers. This layer addresses the problem in the connotation of 'HOW'. All the basic technical and technological processes of an organization could be categorized at this layer. It includes specific process flow, business rules, product design patterns, etc. It is mainly based on basic infrastructure of product and process flow, specialized software, experts and skilled workers to work at this specialized level. Continuing with the example of a manufacturing organization, workflow diagrams of product development, communication pattern with different departments during new product development, design diagrams of new product prototype, marketing departments input on prototype testing can be consolidated in this section.
Conclusion
The above discussion shows that the business model is an essential part of knowledge repository and is composed of knowledge related functions of an organization. These knowledge related functions are composed of value creating processes and knowledge is the primary source underlying value creation. The business model concept provides opportunities to organizations to achieve a sustainable position in the value creation chain. These organizations, being heterogeneous in activities and functions, may share one similarity with each other in the sense that they create value which can be shared with other organizations in a value chain.
These functions can be grouped into different layers of knowledge repository in terms of knowledge related functions. We also discussed that business models provide a framework of value creation processes and knowledge related functions to share the value created by each organization in a value chain. The value created is shared by all interacting partners, including the value creating organization. This is also the underlying assumption of the term 'open business models' by Chesbrough (2006) . Therefore, we may assume that all business models may be 'open business models' in the sense if they create value among participating business actors and capture part of the value created within value chain. Since successful businesses undergo transformation processes whenever required, the concept of the knowledge repository may provide the opportunity to study the organizational transformation at an activity level which helps to understand the processes of value creation individually. This paper may lead to further research of analyzing knowledge related functions at activity level within a single organization which will help to reveal the mechanism of value creation in the framework of business models in terms of knowledge management. It was also observed during the literature review for the concept of business models that so far no grounding theory of business model concepts, in terms of knowledge management, has been proposed in the academic literature. Therefore, this discussion may provide foundations to initiate extensive inductive empirical research in this domain. The current paper is an overview of a proposal to initiate a debate on the existence of a business model concepts in the domain of knowledge management. An attempt is required to "present the notion of business model in a systematic view by specifying relations among variables with the purpose of explaining and predicting the phenomena (Business model)" (Kerlinger, 1974) . Business model concepts should be considered as real life phenomena which could have an adequate influence on the sustainability of firms and organizations in today's intense competitive environment. Therefore, there is a dire need to develop the grounding theory of business model concept due to its prime importance in coming years of fierce competition.
